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METHOD OF CONTROLLING COMPRESSOR FOR REFRIGERATOR 
AND APPARATUS THEREOF 

TECHNICAL FIELD 

The present invention relates to a refrigerator and, more 
particularly, to method and apparatus for controlling an operation of a. 
compressor of a refrigerator. 

BACKGROUND ART 

In general, a freezing/refrigerating device controls an external 
and internal temperature by controlling a high temperature high 
pressure refrigerant circulating in a refrigerating cycle. The 
freezing/refrigerating device includes a refrigerator, an air-conditioner, 
or the like. 

A conventional refrigerator will now be described with reference 
to Figure 1 

Figure 1 shows the construction of a refrigerating cycle of a 
refrigerator in accordance with a conventional art; 

As shown in Figure 1, the refrigerating cycle of a conventional 
refrigerator includes: a compressor 11 for compressing a refrigerant; a 
condenser 12 for releasing heat of the refrigerant which has been 
compressed in the compressor 1 1; a dryer 13 installed at the condenser 
12 and removing moisture of the refrigerant; a solenoid valve 14 

connected to a refrigerant pipe connected to the dryer 13 and to the 

< 

refrigerant pipe and controlling opening/closing of the refrigerant 
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pipe; an expansion valve 15 connected to the solenoid valve 14 and 
reducing a pressure of the refrigerant discharged from the solenoid 
valve 14; and an evaporator 16 connected to the expansion valve 15 
and receiving the. decompressed refrigerant to generate cooling air for 
absorbing heat contained in a food item stored in a refrigerating 
chamber or a freezing chamber. 

The evaporator 16 is connected to the compressor 11 through 
the refrigerating pipe. Namely, the refrigerating • cycle of the 
conventional refrigerator is formed with a flow of the compressor 1 1 -> 
the condenser 12 dryer 13 -> solenoid valve 14 expansion valve 
,15 -> evaporator 16 -> compressor 11. 

The compressor 11, the condenser 12, the dryer 13, the 
expansion valve 15, the evaporator 16 and the compressor, 1 1 are 
connected to each other through the refrigerating pipe. 

The refrigerating cycle of the conventional refrigerator will now 
be described. 

First, a microcomputer (not shown) senses a pre-set temperature 
of the refrigerating chamber and the freezing chamber of the refrigerator. 
If the temperature of the refrigerating chamber and the freezing 
chamber is higher than the pre-set temperature, the microcomputer 
controls the refrigerating cycle for generating cooling air. 

The compressor 11 compresses an introduced refrigerant under 
the control of the microcomputer to a high temperature and high 
pressure refrigerant. The refrigerant generated in the compressor 1 1 is 
discharged to the condenser 12 through the refrigerant pipe. 
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The condenser 12 releases heat of the refrigerant introduced 
from the compressor 1 1 and then discharges it to the dryer 13. 

The dryer 13 removes moisture remaining in the refrigerant that 
has passed through the condenser 12 and discharges the refrigerant to 
the expansion valve 1 5 through the solenoid valve 14. 

The expansion valve 15 decompresses the high pressure 
refrigerant flowing in through the solenoid valve 14 and adjusts the 
refrigerant flowing at a uniform rate to a state of being easily evaporated 
and discharges it to the evaporator 16. 

The evaporator .16 receives the refrigerant from the expansion 
valve 15 and supplies cooling air to the freezing chamber and the 
refrigerating chamber to absorb heat in the freezing chamber and the 
refrigerating chamber. 

Absorbing heat in the freezing chamber, and the refrigerating 
chamber by the evaporator 16, cooling air is evaporated. The 
evaporated refrigerant is introduced again to the compressor 11, 
thereby forming the refrigerating cycle. 

However, the compressor employed for the refrigerating cycle of 
the conventional refrigerator is rotated (operated) only clockwise to 
constantly generate a maximum output (a maximum freezing capacity). 
That is, when a temperature in the refrigerator is stable, a maximum 
output is not required, but since the compressor is rotated only 
clockwise to constantly generate the maximum output, power 
consumption of the refrigerator increases. 
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DISCLOSURE OF THE INVENTION 

Therefore, one object of the present invention is to provide a method 
and apparatus for controlling an operation of a refrigerator capable of 
operating a compressor installed in a refrigerator with optimum 
efficiency by varying cooling capability of the compressor by controlling 
a rotation direction of the compressor. 

Another object of the present invention is to provide a method 
and apparatus for controlling an operation of a compressor of a 
refrigerator capable of reducing power consumption of the refrigerator 
and enhancing freezing/refrigerating efficiency of the refrigerator. 

Still another object of the. present invention is to provide a 
method and apparatus for' controlling an operation of a refrigerator 
capable of precisely controlling a temperature of a refrigerator. 

To achieve these and other advantages and in accordance with . 
the purpose of the present invention, as embodied and broadly 
described herein, there is provided a method for controlling an 
operation of a compressor of a refrigerator including: varying a cooling 
capacity, of a compressor installed in a refrigerator by controlling a 
rotation direction of the compressor. 

To achieve the above objects, there is also provided a method 
for controlling an operation of a compressor of a refrigerator including: 
varying a cooling capacity of a compressor installed in a refrigerator by 
controlling a rotation direction of the compressor according to a load 
condition of the refrigerator, wherein the cooling capacity of the 
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compressor increases when the compressor is rotated clockwise and 
decreases when the compressor is rotated counterclockwise. 

To achieve the above objects, there is also provided an 
apparatus for controlling an operation of a compressor of a refrigerator 
including: a microcomputer for outputting a select signal for selecting a 
rotation direction of a compressor according to an operation mode of a 
refrigerator when the operation mode of the refrigerator is selected by a 
user; an operation frequency converter for converting an operation 
frequency of a compressor according to a temperature in the 
refrigerator; and a clockwise/counterclockwise rotation signal 
generating ■ unit for selecting a rotation direction of the compressor 
based on the select signal and varying a rotation speed of the rotation 
direction of the compressor based on the converted operation 
frequency, 

The foregoing and other objects, features, aspects and 
advantages of the present invention will become more apparent from 
the following detailed description of the present invention when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included, to provide a further 
understanding of the invention and are* incorporated in and constitute a 
part of this specification, illustrate embodiments of the invention and 
together with the description serve to explain the principles of the 
invention. 
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In the drawings: 

Figure 1 shows' the construction of a refrigerating cycle of a 
refrigerator in accordance with a conventional art; 

Figure 2 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a first embodiment 
of the present invention; 

Figure 3 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a second 
embodiment of the present invention; 

Figure 4 is a block diagram of an apparatus for controlling an 
operation of a compressor of a refrigerator in accordance with the 
second embodiment of the present invention; 

Figure 5 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a third embodiment 
of the present invention; 

Figure 6 is a block diagram of an apparatus for controlling an 
operation of a compressor of a refrigerator in accordance with the third 
embodiment of the present invention; 

Figure 7 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a fourth 
embodiment of the present invention; 

Figure 8 is a block diagram of an apparatus for controlling an 
operation of a compressor of a refrigerator in accordance with the fourth 
embodiment of the present invention; 

Figure 9 is a flow chart of a method for controlling an operation 
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of a compressor of a refrigerator in accordance with a fifth embodiment 
of the present invention; 

Figure 10 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a sixth embodiment 
of the present invention; 

Figure 1 1 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a seventh 
embodiment of the present invention; 

Figure 12 is a graph showing a relationship between a seal 
amount of a refrigerant and a temperature of an evaporator of Figure 
11; . ■ 

Figure 13 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with an eighth 
embodiment of the present invention; 

• Figure 14 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a ninth 
embodiment of the present invention; 

Figure 1 5 is a flow chart of a method for.controlling an operation 
of a compressor of a refrigerator in accordance with a tenth 
embodiment of the present invention; 

Figure 1 6 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with an eleventh 
embodiment of the present invention; ■ 

Figure 17 is a flow chart of a method for controlling an operation 

of a compressor of a refrigerator in* accordance with . a twelfth 
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embodiment of the present invention; 

Figures 18A and 18B show a sensor for sensing , a rotation 
direction of a compressor rotated clockwise or counterclockwise in 
accordance with the twelfth embodiment of the present invention; and 

Figure 1 9 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a thirteenth 
embodiment of the present invention. 

MODES FOR CARRYING OUT THE PREFERRED EMBODIMENTS 

A method and apparatus for controlling an operation of a 
refrigerator capable of operating a compressor installed in a refrigerator 
with optimum efficiency by varying a cooling capacity of the compressor 
by controlling a rotation direction of the compressor, in accordance with 
preferred embodiments of the present invention will now be described. 

Embodiment 1 

Figure 2 is a flow' chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a first embodiment 
of the. present invention. 

First, when an operation mode of a refrigerator is selected by a 
user, a process of rotating a compressor of the refrigerator 
counterclockwise and stopping it is repeatedly performed. For example, 
when the operation mode of the refrigerator is selected by the user 
(step S1), the compressor of the refrigerator is initially rotated clockwise 
to increase refrigerating capability to quickly lower the temperature 
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inside the. refrigerator to a pre-set temperature, and then, the 
compressor is rotated 'counterclockwise at every pre-set period in order 
to maintain the pre-set temperature. In this case, when the compressor 
is rotated counterclockwise at every pre-set period, the refrigerating 
capability of the compressor is reduced (step S2). The compressor is a 
TCM (Two Capacity Modulator) compressor. When the TCM 
compressor is rotated clockwise, its stroke is lengthened, increasing the 
refrigerating capability of the compressor,, and when the TCM 
compressor is rotated counterclockwise, its stroke is shortened, 
reducing the refrigerating capability of the compressor. When the 
compressor is rotated clockwise, its power consumption is increased, 
whereas when the compressor is rotated counterclockwise, the power 
consumption is reduced. 

Thereafter, the temperature inside the refrigerator is sensed by 
a temperature sensor provided in the refrigerator, and if the temperature 
inside the refrigerator is identical to a pre-set defrost temperature, a 
defrosting operation is performed (step S3 and S4). 

When the defrosting operation is terminated (step S5), the 
compressor of the refrigerator is rotated clockwise (step S6) to quickly 
lower the temperature inside the refrigerator that has been raised 
according to the defrosting operation to the pre-set temperature, and 
then, the operation of rotating the compressor counterclockwise is 
repeatedly performed at every pre-set period to maintain the current 
temperature state inside the refrigerator (step S7). 

Namely, in the first embodiment of the present invention, 
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in order to promptly lower the temperature inside the refrigerator that 
has been raised according to the defrosting operation : , the compressor 
is rotated clockwise . to , increase the refrigerating capability after 
termination of the defrosting operation of the refrigerator. When the 
temperature inside the refrigerator quickly reaches the pre-set 
temperature according to the increased refrigerating capability, the 
compressor is rotated counterclockwise at every pre-set period to 
maintain the pre-set temperature. 

Therefore, in the first embodiment of the present invention, 
when the temperature inside the refrigerator goes high according to the 
defrosting operation, the compressor is rotated clockwise after the 
defrosting operation to supply maximum cooling air in the refrigerator, 
and then, the compressor is rotated counterclockwise at every pre-set 
period to quickly lower the temperature inside the refrigerator after the 
defrosting operation, whereby, food items can be prevented from 
spoiling. 

Embodiment 2 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with a second embodiment of the present 
' invention will now be described with reference to Figure 3. 

Figure 3 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with, a second 
embodiment of the present invention. 

First, when an operation mode of a refrigerator is selected 
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by a user (step S11), a rotation direction of a compressor is selected 
according to the pre-set amount of cooling air supply corresponding to 
the selected operation mode of the refrigerator and an operation 
frequency of the compressor, is converted according to a temperature 
inside the refrigerator. 

For example, when the user sets a quick freezing mode, the 
amount of cooling air supply in the refrigerator must be maximum. Thus, 
when the amount of cooling air supply is the maximum, the compressor 
is rotated clockwise,, and when a temperature inside the refrigerator is 
higher than a pre-set standard temperature (e.g., 4°C) in the refrigerator, 
the operation frequency is increased. 

Meanwhile, if the user sets a weak freezing mode, the amount 
of cooling air supply must be the minimum. Thus, when the amount of 
cooling air supply is the minimum, the compressor is rotated 
counterclockwise, and when the temperature inside the refrigerator is 
equal to or not higher than the pre-set standard temperature, the 
operation frequency is reduced. Namely, the compressor is rotated 
clockwise or counterclockwise according, to the amount of cooling air 
. supplied to the refrigerator, and at the same time, the rotation speed of 
each direction of the compressor is controlled based on the varied ' 
operation frequency (steps S12-S14). After the rotation direction of the 
compressor is selected, the rotation speed of the compressor is 
controlled to supply cooling air into the refrigerator, whereby, the 
temperature inside the refrigerator can be precisely controlled. 

An apparatus for controlling the operation of the 
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compressor of the refrigerator in accordance with the second 
embodiment of the present invention will now be described with 
reference to Figure 4. 

Figure 4 is a block diagram of an apparatus for controlling the 
operation of the compressor of the refrigerator in accordance with the 
second embodiment of the present invention. 

As shown in Figure 4, the apparatus for controlling the 
operation of the compressor of the refrigerator includes: a temperature 
sensing unit 13 for sensing a temperature inside the refrigerator; a 
microcomputer 12 for outputting a select signal for selecting a rotation 
direction of the compressor according to the amount of cooling air 
supply according to a selected mode when an operation mode of the 
refrigerator is selected by a user, and outputting an operation control 
signal for varying an operation frequency of the compressor according 
to a temperature inside the refrigerator that has been sensed by the 
temperature sensing unit 13; an operation frequency converting unit 1 1 
for receiving power outputted from a power unit 10 and for converting 
an operation frequency of the compressor according to the operation 
control signal; and a clockwise/counterclockwise rotation signal 
generating unit 14 for controlling the compressor based on the 
operation frequency that has been converted by the operation 
frequency converting unit 1 1 and the select signal. 

The operation of the apparatus for controlling the operation of 
the compressor of the refrigerator will be described in detail as follows. 

First, when the operation mode of the refrigerator is selected 
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by the user, the microcomputer 12 applies a select signal (rotation 
direction select signal) to the clockwise/counterclockwise rotation signal 
generating unit 14 based on the amount of cooling air supply according 
to the selected operation mode. 

For example, when maximum cooling capability (maximum 
amount of cooling air) is required, the microcomputer outputs an 
operation control signal for maximizing the rotation speed of the 
compressor to the operation frequency converter 11 and a clockwise 
select signal for rotating the compressor clockwise to the 
clockwise/counterclockwise rotation signal generating unit 14. 

Meanwhile, if minimum cooling capability is required, the 
microcomputer 12 outputs an operation control signal for minimizing the 
rotation speed of the compressor to the operation frequency converting 
unit 11 and a counterclockwise select signal for rotating the compressor 
counterclockwise to the clockwise/counterclockwise rotation signal 
generating unit 14.. 

The operation frequency converting unit 1 1 varies the operation 
frequency of the compressor in order to vary the rotation speed of the 
compressor based on the operation control signal and outputs the 
varied operation frequency to the clockwise/counterclockwise rotation 
signal generating unit 14. 

For example, the operation frequency converting unit 11 
increases the operation frequency of the compressor to maximize the 
rotation speed of the compressor based on the operation control, signal 
for maximizing the rotation speed- of the compressor, and outputs the 
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increased operation frequency to the clockwise/counterclockwise 
rotation signal generating unit 14. 

Meanwhile, the operation frequency converting unit 1 1 reduces 
the operation frequency of the compressor to minimize the rotation 
speed of the compressor based on the operation control signal for 
minimizing, the rotation speed of the compressor, and outputs the 
reduced operation frequency to the clockwise/counterclockwise rotation 
signal generating unit 14. 

The clockwise/counterclockwise rotation signal generating unit 
14 drives the compressor based on the operation frequency outputted 
from the operation frequency converting unit 1 1 and the select signal for 
selecting the rotation direction of the compressor. 

For example, the clockwise/counterclockwise rotation signal 
generating unit -14 rotates the compressor clockwise based on the 
clockwise select signal for rotating the compressor clockwise, and 
increases the clockwise rotation speed of the compressor based on the 
increased operation frequency. . 

Meanwhile, the clockwise/counterclockwise rotation signal 
generating unit 14 rotates the compressor counterclockwise based on 
the counterclockwise select signal for rotating the compressor 
counterclockwise, and reduces the counterclockwise rotation speed of 
the compressor based on the reduced operation frequency. 

Therefore, in the second embodiment of the present invention, 
by selecting the rotation direction of the compressor according to the 

operation mode of the refrigerator selected by the user and by 
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converting the operation frequency of the compressor based on the 
temperature inside the refrigerator, the temperature - inside the 
refrigerator can be precisely controlled. 

Embodiment 3 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with a third embodiment of the present 
invention will be described with reference to Figure 5. 

Figure 5 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a third embodiment 
of the present invention. ' 

First when an operation mode of a refrigerator is selected by a 
user (step S21) f it is determined whether the selected operation mode 
is a power saving operation, mode (step S22). 

. If the power saving operation mode is selected by the user, the . 
compressor is rotated counterclockwise (step S23). At this time, if the 
temperature inside the refrigerator is higher than a pre-set temperature 
(that is, a temperature which has been previously set by a user, for 
example 4°C, a), the compressor is rotated clockwise (steps S24 and 
S25). Namely, when the power saving operation mode is selected by 
the user, the compressor is driven counterclockwise to reduce power 
consumption. 

Meanwhile, when a standard operation mpde, not the power 
waving mode, is selected by the user, the compressor is rotated 

clockwise (step S26). In this case, if the temperature inside the 
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refrigerator becomes . lower than a pre-set temperature (0), the 
compressor is rotated counterclockwise (steps S27 and S28). 

An apparatus for controlling the operation of the compressor of 
the refrigerator in accordance with the third embodiment of the present 
invention will now be described with reference to Figure 6. 

Figure 6 is a block diagram of an apparatus for controlling the 
operation of the compressor of the refrigerator in accordance with the 
third embodiment of the present invention. 

As shown in Figure 6, the apparatus for controlling the; 
operation of the compressor of. the refrigerator in accordance with the 
third embodiment of the present invention includes: a mode selecting 
unit 15 for selecting a power saving operation mode or a standard 
. operation mode according to a user's request and outputting a mode 
select signal corresponding to the selected mode; a .temperature 
sensing unit 13 for sensing a temperature inside the refrigerator; a 
microcomputer 12 for outputting an operation control signal for 
controlling a' rotation direction of the compressor based on the mode 
select signal and the temperature sense signal, of the mode selecting 
unit 15; and a clockwise/counterclockwise rotation signal generating 
unit 14 for receiving power outputted from a. power unit 10 and for 
rotating the compressor clockwise or counterclockwise according to the 
cooperation control signal. 

The operation of the apparatus for controlling the operation of 
the compressor of the refrigerator in accordance with the third 
embodiment of . the . present invention will be described in detail 
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as follows. 

First, when the user selects the power saving operation mode 
by the user, the mode selecting unit 15 applies a mode select signal 
corresponding to the power saving operation mode to the 
microcomputer 12. 

The microcomputer 12 applies an operation control signal for 
controlling the compressor in a power saving mode to the 
clockwise/counterclockwise rotation signal generating unit 14 according 
to the mode select signal outputted from the mode selecting unit 15. 

The clockwise/counterclockwise rotation signal generating unit 
14 generates a counterclockwise signal for rotating the compressor 
counterclockwise according to the operation control signal of the 
microcomputer 12. Then, the compressor is rotated counterclockwise 
according to the counterclockwise signal and supplies a small amount 
of cooling air into the refrigerator. At this time, the temperature sensing 
unit 12 senses a temperature, inside, the refrigerator and applies a 
temperature sense signal corresponding to the sensed temperature to 
the microcomputer 12. 

" The microcomputer 12 compares the sensed temperature with 
the pre-set temperature (a), and if the sensed temperature is higher 
than the pre-set temperature (a), the microcomputer 12. applies an 
operation control signal for rotating the compressor clockwise to the. 
clockwise/counterclockwise rotation signal generating unit 1.4. . 

The clockwise/counterclockwise rotation signal generating unit 

14 generates a clockwise signal for rotating the . compressor 
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clockwise according to the operation control signal, and the compressor 
is rotated clockwise by the clockwise signal. 

While the compressor is being driven clockwise, the 
temperature inside the refrigerator is sensed, and if the temperature 
inside the refrigerator is lower than the pre-set temperature (that is, a 
temperature which has been previously set by a user, for example 6°, p), 
the compressor is rotated counterclockwise. 

Therefore, in the third embodiment of the present invention, 
when - the power saving operation mode is selected by the user, the 
compressor is rotated counterclockwise, and thus, power consumption 
can be reduced. 

Embodiment 4 : 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with a fourth embodiment of the present 
invention will now be described with reference to Figure 7. 

Figure 7 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a fourth 
embodiment of the present invention. 

First, when an operation mode of a refrigerator is selected by a 
user, a compressor of the refrigerator is operated (step S31), a 
temperature inside the refrigerator is sensed (step S32), and then, a 
rotation direction of the compressor is selected according to the sensed 
temperature inside the refrigerator (step S33). 

For example, if the sensed temperature inside the 
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refrigerator is not lower than a pre-set standard temperature (e.g., 4°C), 
the compressor is rotated clockwise, and if the sensed temperature is 
lower than the pre-set temperature (e.g., 4°C), the compressor is 
rotated counterclockwise. 

When the compressor is rotated clockwise, a value of a current 
applied to the compressor is detected and compared with a pre-set 
reference current value (steps S34 - S36). By comparing the value of 
the current applied to the compressor with the pre-set reference current 
value, a rotation direction of the compressor can be detected. 

If the detected current value is greater than the reference 
current value (e.g., 0.6A), it means that there is no error in the rotation 
direction of the compressor. Thus, when the compressor is rotated 
clockwise, if the detected current value is greater than the reference 
current value, the compressor is continuously rotated clockwise (step 
S37).. 

If the detected current value is smaller than the reference 
current value,, it means that there is an error in the rotation direction. 
Thus, if the detected current vajue is smaller than the reference current . 
value, the compressor is turned off and the process returns to the step 
S31 of operating the compressor (step S38). 

Meanwhile, when the compressor is rotated counterclockwise, a 
value of a current applied to the compressor is detected and compared 
with a reference current value (steps S39 and S40). 

if the detected current value is smaller than the reference 
current value, it means that there is no error in the rotation direction 
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of the compressor. When the compressor is rotated counterclockwise, if 
the detected current value Is smaller than the reference current value, 
the compressor is continuously rotated counterclockwise (step S41). 

If, however, the detected current value is greater than the 
reference current value, it means that there is an error in the rotation 
direction of the compressor. When the compressor is rotated 
counterclockwise, if the detected current value is greater than the. 
reference current value, the compressor is turned off and the process 
returns to the step S31 of operating the compressor (step S42). 

Accordingly, in the fourth embodiment of the present invention, 
when the compressor is operated by determining the rotation direction 
of the compressor according to the temperature inside the refrigerator 
or according to the operation mode of the refrigerator, whether or not 
the compressor is normally operated according to the determined 
rotation direction is . determined according to the value of the current 
applied to the compressor and the reference current value, whereby the 
compressor can be normally operated without an error. 

For example, if the compressor is to be rotated clockwise but it 
is rotated counterclockwise because of an error generated at the 
compressor, an actual rotation direction of the compressor is accurately 
detected based on the value of the current applied to the compressor in 
order to normally operate the compressor. 

Figure 8 is a block diagram of an apparatus for controlling an 
operation of a compressor of a refrigerator in accordance with the fourth 
embodiment of the/ present invention. .. 

20 - 



WO 2005/047700 



PCT/KR2003/002296 



As shown in Figure 8, the apparatus for controlling the 
operation 'of the compressor of the refrigerator in accordance with the 
fourth embodiment of the present invention* includes: a current detecting 
unit '16 for detecting a current applied to the compressor (COMP); a 
temperature sensing unit 13 for sensing A temperature inside a 
refrigerator; a microcomputer 12 for outputting a compressor operation 
control, signal according to the temperature inside the refrigerator 
detected by the temperature sensing unit 13, comparing the current 
value which has been detected by the current detecting unit 16 and a 
reference current value, and outputting an operation control signal for 
controlling the compressor; and a clockwise/counterclockwise rotation 
signal generating unit 14 for generating a. clockwise signal or a 
counterclockwise signal according to the operation control signal, of the 
microcomputer 12 and applying it to the compressor. 

. First, when an operation mode of the refrigerator is selected by 
a user, the microcomputer 12 operates the compressor of the 
refrigerator. Then, the temperature sensing unit 13 senses a 
temperature inside the refrigerator and applies a temperature sense 
signal corresponding to the sensed temperature to the microcomputer 
12. . • ' ' 

If the sensed temperature inside the refrigerator is higher than a 
pre-set standard temperature, the microcomputer 12 outputs an 
operation control signal for rotating the compressor clockwise to the 
clockwise/counterclockwise rotation signal generating unit 11. If the 
sensed temperature inside the. refrigerator is lower than the 
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pre-set standard, temperature, the microcomputer 12 outputs an 
operation control signal for rotating the compressor counterclockwise to 
the clockwise/counterclockwise rotation signal generating unit 11. 

The clockwise/counterclockwise rotation signal generating unit 
1 1 rotates the compressor clockwise or counterclockwise according to 
the operation control signal of the microcomputer 14. Then, the current 
detecting unit 16 detects the current applied to the compressor and 
applies the detected current value to the microcomputer 12. 

The microcomputer 14 detects whether an error occurs in the 
rotation direction of the compressor by comparing the detected current 
-value with the reference current value, and continuously rotates the 
compressor in the current rotation direction or turns off the compressor. 
In this case, preferably, the reference current value is set as 0.6A. For 
example,- when the compressor is actually rotated counterclockwise, the 
detected current Value is smaller than the reference current value. 
When the compressor is actually rotated clockwise,. the detected current 
value is greater than the reference current value. 

Therefore, in the fourth embodiment of the present invention, by 
determining whether or not the compressor is precisely operated 
actually according to the determined rotation direction determined 
according to the temperature inside the refrigerator by comparing the 
current value applied to the compressor and the current value 
previously set in experimentation, degradation of an operation efficiency 
of the refrigeration caused by malfunction of the compressor can be 
prevented. 
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Embodiment 5 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with a fifth, embodiment of the present 
invention will now be described with reference to Figure 9. 

Figure 9 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a fifth embodiment 
of the present invention. 

First, when a user selects an operation mode of a refrigerator, a 
compressor of the refrigerator is operated and it is sensed whether a 
current rotation direction of the compressor is clockwise or 
counterclockwise (steps S51 and S52). 

If the current rotation direction of the compressor is clockwise, a 
temperature inside the refrigerator is sensed (steps S53 and S54), and 
then, it is determined whether the current rotation direction of the 
compressor has been selected to be clockwise because the 
temperature inside the. refrigerator is higher than the pre-set 
temperature (step S55). 

According to the determining result (step S55), if the rotation 
direction of the compressor "has been selected clockwise (step S55), the 
compressor is kept rotating clockwise (step S56). 

If, however, the rotation direction of the compressor has been 

selected to be rotated counterclockwise, the operation of the 

compressor is stopped for a predetermined time (e.g., seven minutes) 

(step S57), and then, when the predetermined time (seven 
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minutes) elapses (step S58), the compressor is rotated 
counterclockwise (step S59). 

According to the determining result (step S53), if the rotation 
direction of the compressor is counterclockwise, the temperature inside 
the refrigerator is sensed (step S60) and it is determined whether the 
current rotation direction of the compressor has been selected 
counterclockwise , because the temperature inside the refrigerator is 
lower than the pre-set temperature (step S61 ). 

According to the determining result (S61), if the rotation 
direction of. the compressor has been selected counterclockwise, the 
compressor is kept rotating counterclockwise (S62). 

If, however, the rotation direction of the compressor has been 
selected to be clockwise according to the determining result (step S61), 
the operation of the compressor is stopped for a predetermined time 
(e.g., seven minutes) (step S63), and then, when the predetermined 
time (seven minutes) elapses (step S64 j, the compressor is rotated 
clockwise (step S65). 

Therefore, in the fifth embodiment of the present invention, after 
the rotation direction of the compressor operating clockwise or 
counterclockwise is sensed, when the rotation direction of the 
compressor needs to be changed according to a change in the 
temperature inside the refrigerator, the operation of the compressor is 
stopped for a predetermined time and the rotation direction of the 
compressor is changed and operated, so that reliability of the 
compressor can be obtained. 
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Embodiment 6 

A method for controlling an operation of the compressor of the 
refrigerator in accordance with the sixth embodiment of the present 
invention will be described with reference to Figure 10.' 

Figure 10 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a sixth embodiment 
of the present invention. 

First, when an operation mode of a refrigerator is selected by a 
user, a compressor of the refrigerator is operated (step S71) and it is 
sensed whether the rotation direction of the compressor is clockwise or 
counterclockwise (step S72). 

According to the sensing result . (step S72), if the rotation 
• direction of the compressor is clockwise (step S73), a first operation 
range of a temperature sensor of the refrigerator is selected (step S74) 
and. a signal for controlling the operation of the compressor according to 
the first operation range (step S75). The first operation range of the 
temperature sensor of . the refrigerator is approximately set 
-0.5°C~+0.5°C according to experimentation. 

. For example, while the compressor is being rotated clockwise, 
the temperature sensor is operated only when and a temperature range 
of the temperature sensor is -0.5°C~+0.5°C, and outputs a signal for 
turning on or off the operation of the compressor 

According to the sensing result (step S72), if the rotation 
direction of the compressor is ■ counterclockwise, the second 
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operation range of the temperature sensor of the refrigerator is selected 
(step S76) and controls the operation of the compressor according to 
the second operation range (step S77). The second operation range of 
the temperature sensor inside the refrigerator is set approximately 
-0.3°C~+0.3°C according to experimentation. 

For example, while the compressor is being rotated 
counterclockwise, the temperature sensor is operated only when the 
temperature range is -0.3°O+0.3°C, and outputs a signal for turning on 
or off the operation of the compressor. 

Therefore, in the sixth embodiment of the present invention, the 
operation range of the temperature sensor for sensing the temperature 
inside the refrigerator is set according to the rotation direction of the 
compressor and a signal for controlling the operation of the compressor 
is generated according to the set operation range. Accordingly, when 
the compressor is rotated clockwise or counterclockwise, the number of 
times of turning on and off the compressor by a difference of cooling 
capability according to the rotation, direction of the compressor can be 
improved, and because the temperature difference inside the 
refrigerator is reduced, power consumption can be reduced. 

Embodiment 7 

A method for controlling an operation, of a compressor of a 
refrigerator in accordance with a seventh embodiment of the present 
invention will now be described with reference to Figure 1 1 . 

Figure 11 is a flow chart of a method for controlling an 
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operation of a compressor of a refrigerator in accordance with a 
seventh embodiment of the present invention. 

First, an operation, mode for operating a compressor of a 
refrigerator counterclockwise is selected by a user and the compressor 
is rotated counterclockwise (step S81). 

When the compressor is rotated counterclockwise a 
temperature of an evaporator itself and a temperature at an entrance of 
the evaporator are detected (step S82). 

The temperature of the evaporator itself and the temperature at 
the entrance of the evaporator are compared, and if the former and the 
latter are equal (step S83), an amount of refrigerant of a refrigerating 
cycle is calculated from the equal point (step S84) and set as a 
refrigerant seal amount of the compressor (step S85). 

The relationship between the refrigerant seal amount of the' 
refrigerating cycle and . the temperature of the evaporator of the 
refrigerator when . the compressor is rotated clockwise and 
counterclockwise will .be described with reference to Figure 12 as 
follows. 

. Figure 12 is a graph showing the relationship between the seal 
amount of a refrigerant and the temperature of the evaporator of Figure . 
11. 

As shown in. Figure 12, the amount of a refrigerant when the 
compressor is rotated counterclockwise is greater than the amount of 
refrigerant when the compressor is rotated clockwise, so the amount 
of a refrigerant when the compressor is rotated 
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counterclockwise is set as a refrigerant seal amount of the overall, 
refrigerating cycle of the refrigerator. '\ 

Therefore, in the seventh embodiment of the present invention, 
since the amount of a refrigerant when the compressor is rotated 
counterclockwise is set as the refrigerant seal amount of the overall 
refrigerating cycle, a refrigerant shortage phenomenon, which can occur 
when the compressor is rotated clockwise or counterclockwise, can be 
resolved, and thus, freezing efficiency of the refrigerator can be 
enhanced. 

Embodiment 8 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with an eighth embodiment of the present 
invention will now be described with reference to. Figure .1 3. 

. ■ ■ Figure 13 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with an eighth 
embodiment of the present invention- 
First, when an operation mode of a refrigerator is selected by a 
user, a microcomputer operates a compressor according to the 
operation mode (step S91). In this case, when an ambient temperature 
< (e.g., a temperature at the exterior rear surface of the refrigerator) 
sensed by an external temperature sensor of the refrigerator is lower 
than 43°C, a clockwise/counterclockwise rotation signal generating unit 
rotates the compressor counterclockwise to reduce cooling capability to 
maintain a pre-set temperature (e.g., 4°C) inside the refrigerator 
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(steps S92 and S93). 

Meanwhile, when an ambient temperature sensed by the 
external temperature sensor of the refrigerator is not lower than 43°C, 
the clockwise/counterclockwise rotation signal generating unit rotates 
the compressor clockwise to quickly increase cooling capability to 
maintain the pre-set temperature (e.g., 4°C) inside the refrigerator, and 
then the process returns to the step S92 (step S96). Herein, the 
temperature 43°C is the ambient temperature of the refrigerator for 
determining a rotation direction of the compressor, and if the ambient 
temperature of the refrigerator is not lower, than 43°C, the compressor is 
rotated clockwise, and if the ambient temperature of the refrigerator is 
lower than 43°C, the compressor is rotated counterclockwise. 

. Thereafter, when the temperature inside the refrigerator 
reaches a temperature previously set by the user (step S94), the 
operation of the compressor is stopped (step S95). If, however, the 
temperature inside the temperature does not reach the pre-set 
temperature, the process returns to the step S93. 

Therefore, in the eighth embodiment of the present invention, 
when the external temperature of the refrigerator is lower than the 
pre-set external temperature, the compressor : is rotated 
counterclockwise, and if the external temperature of the refrigerator is 
not lower than the pre-set. temperature, the compressor is rotated 
clockwise. By doing that, the power consumption of the refrigerator can 
be minimized and the temperature inside the refrigerator can be 
precisely controlled to . the temperature as set. by the user. 
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Embodiment 9 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with a ninth embodiment of the present 
. invention will now be described. 

Figure 14 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a ninth 
embodiment of the present invention. 

First, when an operation mode of a refrigerator is selected by a 
user, a microcomputer operates a compressor according to the 
operation mode of the refrigerator (step Si 01). At this time, if a 
temperature inside the refrigerator sensed by a temperature sensor is 
lower than 8°C, a clockwise/counterclockwise rotation signal generating . 
unit rotates the compressor counterclockwise to reduce cooling 
capability to maintain a pre-set temperature inside the refrigerator 
(steps S1 02 and S1 03). • 

If however, the temperature inside the refrigerator sensed by a 
temperature sensor is not lower than 8°C, the 
clockwise/counterclockwise rotation signal generating unit rotates the 
compressor clockwise to quickly increase cooling capability to maintain 
the pre-set temperature (e.g., 4°C) inside the refrigerator, and then, the 
process returns to the step S102 (step S106). Herein, the temperature 
8°C is an internal temperature of the refrigerator for determining a 
rotation direction of the compressor, and when the internal temperature 
of the refrigerator is not lower than 8°C, the compressor is 
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rotated clockwise, and if the internal temperature of the refrigerator is 
lower than 8°C, the compressor Is rotated counterclockwise. . 

Thereafter, when the temperature inside the refrigerator 
reaches a temperature previously set by the user (step S1 04), the 
operation of the compressor is stopped (step S105). If, however, the 
temperature inside the temperature does not reach the pre-set 
temperature, the process returns to the step S103. 

Therefore, in the ninth embodiment of the present invention, 
when the internal temperature of the refrigerator is lower than the 
pre-set internal temperature (8°C), the compressor, is rotate clockwise, 
whereby power consumption can be minimized and the temperature 
■ inside the refrigerator can be precisely controlled to the temperature set 
by the user. 

Embodiment 10 

• A method for controlling an' operation of a compressor of a 
xefrigerator in accordance with a tenth embodiment of the present 
invention will now be described with reference to Figure 15. 

Figure 1 5 is a flow chart of a method for controlling an operation 
of a compressor of a ..refrigerator .in accordance with, a tenth 
embodiment of the present invention. 

First, when a user opens a refrigerator door, puts a food item 
into the refrigerator and closes the door in order to keep the food item 
(load) in the refrigerator, a door sensor (not shown) determines whether 
the refrigerator door is properly closed (step S1 11). 
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If the refrigerator door is not closed properly, a door open alarm 
sound is generated when a predetermined time (e.g., 1-2 minutes) 
elapses (step S120). When the refrigerator door is properly closed, a 
first temperature inside the refrigerator is sensed (step S1 12). 

After the first temperature inside the refrigerator is sensed, it is 
determined whether a predetermined time (e.g., 5 minutes) has elapsed 
(step S1 13). 

When the predetermined time (e.g., 5 minutes) has elapsed, a 
second temperature inside the refrigerator is sensed (step S114). The 
second temperature means a temperature inside the refrigerator with 
the lapse of the predetermined time after the first temperature is • 
checked. 

Thereafter, it is determined whether a difference between the 
first and second temperatures is the same as or greater than a pre-set 
reference temperature (e.g.,. 3°C) (step S1 1 5). 

If the difference between the first and second temperatures is 
the same or greater than 3°C, the compressor is. rotated clockwise to 
supply maximum cooling air into the refrigerator to quickly lower the 
temperature inside the refrigerator to an internal temperature of the 
. refrigerator previously set by the user (step S1 19). 

Meanwhile, if the difference between the first and second 
temperatures is not greater than 3°C, the compressor is rotated 
counterclockwise at every pre-set period to maintain the internal 
temperature of the refrigerator previously set by the user (step S1 16). 

Thereafter, when the temperature inside the refrigerator 

32 



WO 2005/047700 



PCT/KR2003/002296 



and the internal temperature of the refrigerator previously set by the 
user are identical, the operation of the compressor is stopped. If, 
however, the temperature inside the refrigerator and the internal 
temperature of the refrigerator previously set by the user are not 
identical, the compressor is rotated clockwise to supply the maximum 
cooling air into the refrigerator to quickly lower the temperature inside 
the refrigerator to an internal temperature of the refrigerator previously 
set by the user, and then, when the temperature inside the refrigerator 
and the internal temperature of the refrigerator previously set by the 
user are identical, the operation of the compressor is stopped (steps 
S117and S118). 

Therefore, in the tenth embodiment of the present invention,, 
when a load is inputted into the refrigerator, the first temperature inside 
the refrigerator is sensed simultaneously when the refrigerator door is 
sensed, and when a predetermined time elapses, the second 
temperature is sensed. Thereafter, when the difference between the 
first and second temperatures is the same or greater than a certain 
temperature (+3°C), the compressor is rotated clockwise to supply 
maximum cooling air into the refrigerator to cope with a change of load, 
so that an optimum temperature state can be maintained. 

■ Embodiment 11 
A. method for controlling an operation of a compressor of a 
refrigerator in accordance with an eleventh embodiment of the present 
invention will now be described with reference to Figure 16. 
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Figure 1 6 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with an eleventh 
embodiment of the present invention. 

First, a compressor inside a refrigerator is rotated clockwise or 
counterclockwise to maintain a temperature previously set by a user 
inside the refrigerator (step S131). It is sensed whether power supplied 
to the refrigerator is cut off due to a power failure in real time (step 
S1.32). 

When power supply into the refrigerator is cut off, it is 
determined whether power is re-supplied to the refrigerator within, a. 
predetermined time (7 minutes ~ 100 minutes) (step S133). For 
example, when, power supply to the refrigerator is cut off due to a power 
failure, it is determined whether the power cut-off time period is the 
same or greater than, or lower than the predetermined time (7 
minutes~1 00 minutes). 

If power is re-supplied to the refrigerator after the 
predetermined time elapses, a compressor is rotated, clockwise (step 
S137), and then, the compressor is rotated clockwise according to a 
temperature inside the temperature (step S1 38). 

. For example, power supply to the refrigerator is cut off due to a 
power failure, and if the cut-off time exceeds 100 minutes, the 
compressor is rotated clockwise to supply maximum cooling air into the 
refrigerator, and then, when the temperature inside the refrigerator 
reaches a temperature previously set by the user, the compressor is 
rotated counterclockwise. . 
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. If, however, power is re-supplied to the. refrigerator within the 
predetermined time (7 minutes~100 minutes), the compressor is rotated 
in the same rotation direction of the compressor as the direction before 
the power was cut off (step S134). Herein, in order to resolve a 
pressure difference of the compressor, the predetermined time is 
preferably set within 7 minutes~100 minutes. 

Thereafter, it is determined whether the temperature inside the 
refrigerator is identical to the -temperature previously set by the user 
(step S135). wBen the temperature inside the refrigerator is identical to . 
the temperature previously set by the user, - the operation of the 
compressor is stopped (step SI 36). 

If, however, the temperature inside the refrigerator is not 
identical to the, temperature previously set by the user, the compressor 
is rotated, clockwise and then counterclockwise to maintain the 
temperature previously set by the user inside the refrigerator (steps 
S137 and S138). . 

Therefore, in the eleventh embodiment of the present invention, 
when power supplied to the . refrigerator is cut off more than a 
predetermined time and then re-supplied, the compressor is rotated 
clockwise to supply maximum cooling air into the refrigerator. Or, when 
power supplied tb the refrigerator is cut off within the predetermined 
time period and then re-supplied, the compressor is rotated in the same 
direction as the direction before the power is cut off to supply cooling air 
into the refrigerator. Thus, it can quickly cope with a change of the load 
of the refrigerator. 
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Embodiment 12 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with a twelfth embodiment of the present 
invention will now be described with reference to Figures 17, 18A and 
18B. 

Figure 17 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator in accordance with a twelfth 
embodiment of the present invention. 

First, in order to maintain a pre-set temperature inside a 
refrigerator, a compressor is rotated clockwise to quickly lower an initial 
temperature inside the refrigerator to the pre-set temperature and then 
the compressor is rotated counterclockwise to maintain the pre-set 
temperature (step S141). Herein, the . rotation direction of the 
compressor is determined by a rotation direction select signal. Whether 
or not the rotation direction of the compressor rotated by the rotation 
direction select signal and an actual rotation direction of the compressor 
are identical, can be known through a sensor for sensing a rotation 
direction of the compressor.. 

The operation of the sensor for sensing the rotation direction of 
the compressor will be described with reference to Figures 18A and 
18B as follows. 

Figures 18A and 18B show a sensor for sensing a rotation 
direction of a compressor rotated clockwise or counterclockwise in 
accordance . with the twelfth . embodiment of the present 
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invention. 

As shown in 'Figure 18A, the rotation direction of the 
compressor rotating clockwise according to the select signal outputted 
from a clockwise/counterclockwise rotation signal generating unit is 
sensed by a first rotation direction sensor (A) and a second rotation 
direction sensor (B). 

For example, when the compressor is rotated clockwise 
according to the clockwise rotation select signal outputted from the 
clockwise/counterclockwise rotation signal generating unit, the first and 
second rotation direction, sensors installed at the compressor approach 
each other. Then, the first rotation direction sensor outputs a clockwise 
sense signal, and a microcomputer recognizes that the rotation 
direction of the compressor is clockwise based on the clockwise sense 
signal of the first rotation direction sensor. 

With reference to Figure 18B, the rotation direction of the 
compressor rotating counterclockwise according to a rotation direction 
(counterclockwise) select signal outputted from the 
clockwise/counterclockwise rotation signal generating unit is sensed by 
the first rotation direction sensor (A) and a third rotation direction sensor 
(C). 

For example, when the compressor is rotated counterclockwise 
according to the counterclockwise rotation select signal outputted from 
the clockwise/counterclockwise rotation signal generating unit, the first 
and third rotation direction sensors installed at the compressor 
approach each other. Then, the first, rotation direction sensor 
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outputs a counterclockwise sense signal, and the microcomputer 
recognizes that the rotation direction of the compressor is 
counterclockwise based on the counterclockwise sense signal of the 
first rotation direction sensor. 

Herein, when the compressor is rotated clockwise, the first and 
second sensors approach each other, and when the compressor is 
rotated counterclockwise, the first and third sensors approach each 
other. . 

Thereafter, when the rotation direction corresponding to the 
rotation direction select signal for rotating the compressor 30 and an 
actual rotation direction of the compressor 30 are identical, the 
compressor is rotated according to the rotation, direction select signal 
(step S143). Herein, the actual rotation direction of the compressor is 
sensed by rotation direction sensors installed at the compressor. 

• If, however, the rotation direction corresponding to the rotation 
direction select signal for.rotating the compressor 30 is not identical to 
the actual rotation direction of the compressor 30, the compressor is 
rotated according to the rotation direction select signal until the 
temperature inside the refrigerator reaches the temperature previously 
set by the user (step S144).. 

When the temperature inside the refrigerator reaches the 
temperature previously set by the user, the compressor is rotated once 
in a direction opposite to the rotation direction corresponding to the 
rotation direction select signal of the compressor 30. Namely, by 
rotating once the compressor in the direction opposite to the 
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rotation direction corresponding to the rotation direction select signal of 
the compressor 30, an erroneous coupling state of each part of the 
compressor can be released (step SI 45). 

Thereafter, the compressor is rotated clockwise or 
counterclockwise . according to the temperature sensed by the 
temperature sensor in the refrigerator. 

Thus, in the twelfth embodiment of the present invention, by 
detecting whether or not the rotation direction of the rotation direction 
select signal for rotating the compressor and the actual rotation 
direction of the compressor are identical, cooling speed inconsistence 
phenomenon caused by an overshoot owing to spring force and a 
lubrication friction or centrifugal force or the like among components 
and a power consumption increase phenomenon caused by a defective 
cooling speed can be prevented. 

Therefore, in the twelfth embodiment of the present invention, 
whether or not the rotation direction of the compressor according to a 
rotation direction select signal of the compressor is identical to an actual 
rotation direction of the compressor is determined, and then, if the 
rotation direction corresponding to the rotation direction select signal 
and the actual rotation direction of the compressor are not identical and 
it is determined that the compressor is rotated in a different direction 
due to an erroneous coupling state of parts of the compressor, the 
current rotation direction of the compressor is maintained until the 
temperature inside the refrigerator reaches a temperature previously set 
by the user, and thereafter, when the temperature . inside the 

. 39 



WO 2005/047700 



PCT/KR2003/002296 



refrigerator reaches the pre-set temperature, the compressor is rotated 
one time in a direction opposite to the rotation direction corresponding 
to the rotation direction select signal of the compressor. By doing that, 
degradation, of efficiency of the refrigerator according to malfunction of 
the compressor can be. prevented and power consumption can be 
reduced. . : 

Embodiment 13 

A method for controlling an operation of a compressor of a 
refrigerator in accordance with a thirteenth embodiment of the present 
invention will now be described with reference to Figure 19. 

% Figure 19 is a flow chart of a method for controlling an operation 
of a compressor of a refrigerator iri accordance with a thirteenth 
embodiment of the present invention. 

First, when an operation mode of a refrigerator is selected by a 
user, a compressor of the refrigerator is initially rotated clockwise to 
increase cooling capability to quickly lower the temperature inside the 
refrigerator, and then, it is determined whether a pre-set time (e.g., 10 
minutes) has elapsed (steps S151 and S152). Herein, when the cooling . 
capability is increased by rotating the compressor clockwise for the 
pre-set time, the temperature inside the refrigerator quickly reaches 
near the temperature previously set by the user. 

Thereafter, when the pre-set time elapses, the compressor of 
the refrigerator is rotated counterclockwise to make the temperature 
inside the refrigerator reach the pre-set temperature. Namely, after 
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the temperature inside the refrigerator quickly reaches near the pre-set 
temperature by rotating the compressor clockwise during the pre-set 
time, the compressor is rotated counterclockwise to make the 
temperature* inside the refrigerator gradually reach the temperature 
previously set by the user, thereby reducing power consumption of the 
compressor (step S153). Herein, when the pre-set time elapses, 
maximum cooling capability is not needed, so it is not necessary to 
waste power by rotating the compressor clockwise after the pre-set 
time. 

After the . pre-set time elapses, it is determined whether the 
temperature inside the refrigerator reaches the temperature previously 
set by the user (step S154). If the temperature inside the refrigerator 
reaches the temperature previously set by the user, the operation of the- 
compressor rotating counterclockwise is stopped (step S155). 

If,, however, the temperature inside the refrigerator does not 
reach the temperature previously set by the use after the pre-set time 
elapses, the . compressor is. rotated counterclockwise at every 
predetermined period until the temperature inside the refrigerator 
reaches the temperature previously set by the user. ■ 

When the temperature inside the refrigerator is identical to the 
* temperature previously set by the user, the operation of the compressor 
is stopped. If the temperature inside the refrigerator is not identical to 
the temperature previously set by the user, the process of rotating the 
compressor counterclockwise, at every certain period is repeatedly 
performed. 
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Therefore, in the thirteenth embodiment of the present invention, 
the compressor of the refrigerator is rotated clockwise for the pre-set 
time to make the temperature inside the refrigerator quickly reach near 
the temperature previously set by the user, and then, when the pre-set 
time elapses, the compressor is rotated counterclockwise to make the 
temperature inside the refrigerator gradually reach the temperature 
previously set by the user, thereby reducing power consumption of the 
compressor. 

■ As so far described, the method arid apparatus for controlling 
an operation of a compressor of a refrigerator in accordance with the 
present invention have many advantages. 

That is, by controlling the rotation direction of the compressor in 
various manners, power consumption of the refrigerator can be reduced, 
freezing/refrigerating efficiency of the refrigerator can be enhanced, and 
the . temperature inside the refrigerator can be precisely controlled. 

. In the first embodiment of the present invention, when the 
temperature inside the refrigerator goes high according to'the defrosting 
operation, the compressor is rotated clockwise after the defrosting 
operation to supply maximum cooling air in the refrigerator, and then, 
the compressor is rotated counterclockwise at every pre-set period to 
quickly lower the temperature inside the refrigerator after the defrosting 
operation, whereby food items can be prevented from spoiling. 

In the second embodiment of the present invention, by selecting 
the rotation direction of the compressor according to the operation 
mode of the refrigerator selected , by the user and by converting the 
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operation frequency of the compressor based oh the temperature inside 
the refrigerator, the temperature inside the refrigerator can be precisely 
controlled. 

In the third embodiment of the present invention, when the 
power saving operation mode is selected by the user, the compressor is 
rotated counterclockwise, and thus, power consumption can be 
reduced. 

In the fourth embodiment of the present invention, by 
determining whether or not the compressor is precisely operated 
actually according to the determined rotation direction determined 
according to the temperature inside the. refrigerator by comparing the 
current value applied to the compressor and the current value 
previously set in experimentation ^degradation of an operation efficiency 
of the refrigeration caused by malfunction of the compressor can be 
prevented. 

In the fifth embodiment of the present invention, after the 
rotation direction of the compressor operating clockwise or 
counterclockwise is sensed, when the rotation direction of the 
compressor needs to be. changed according to a change in the 
- temperature inside the refrigerator, the operation of the compressor is 
stopped for a predetermined time and the rotation direction of . the 
compressor is changed and operated, so that reliability of the 
compressor can be obtained. 

In the sixth embodiment. of the present invention, the operation 
range, of the temperature sensor for sensing the temperature inside 
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the refrigerator -is set according to the rotation direction of the 
compressor and a signal for controlling the operation of the compressor 
is generated according to the set operation range. Accordingly, when 
the compressor is rotated clockwise or counterclockwise, the number of 
times of turning on and off the compressor by a difference of cooling 
capability according to the rotation direction of the compressor can be 
improved, and. because the temperature difference inside the 
refrigerator is reduced., power consumption can be reduced. 

In the seventh embodiment of the present invention, since the 
amount of a refrigerant when the compressor is rotated 
counterclockwise is set as the refrigerant seal amount of the overall 
refrigerating cycle, a refrigerant shortage phenomenon, which can occur 
when the compressor is rotated clockwise or counterclockwise, can be 
resolved, and thus, freezing efficiency of the refrigerator can be 
enhanced. 

. In the eighth, embodiment of the present invention, when the 
external temperature of the refrigerator is lower than the. pre-set 
external temperature, the compressor is rotated counterclockwise, and 
if the external temperature of the refrigerator is not lower than the 
pre-set temperature, the compressor is rotated clockwise. By doing that, 
the power consumption of the refrigerator can be minimized and the 
temperature inside the refrigerator can be precisely controlled to the 
temperature as set by the user. 

In the ninth embodiment of the present invention, when the 
internal temperature of the refrigerator is lower than the 
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pre-set internal temperature (8°C), the compressor is rotate clockwise, 
whereby power consumption can* be minimized and the temperature 
inside the refrigerator can be precisely controlled to the temperature set 
by the user. 

In the tenth embodiment of the present invention, when a load 
is inputted into the refrigerator, the first temperature inside the 
refrigerator is sensed simultaneously when the refrigerator door is 
sensed, and when a predetermined time elapses, the second 
.temperature, is sensed. Thereafter, when the difference between the 
first and second temperatures is the same or greater than a certain 
temperature (+3°C), the compressor is rotated clockwise to supply 
maximum cooling air into the refrigerator to cope with a change of load, 
so that an optimum temperature state can be maintained. 

In the . eleventh embodiment of the present invention, when 
power supplied to the refrigerator is cut off more than a predetermined 
time and then re-supplied, the compressor is rotated clockwise to 
supply maximum cooling air . into the refrigerator. Or, when power* 
supplied to the refrigerator is cut off within the predetermined time 
period and then re-supplied, the compressor is rotated in the same 
direction as the direction before the power is cut off to supply cooling air 
into the refrigerator. Thus, it can quickly cope with a change of the load 
of the refrigerator. 

In the twelfth embodiment of the present invention, whether or 
not the rotation direction of the compressor according to a rotation 
direction, select signal of the compressor is identical to an actual 
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rotation direction - of the compressor is determined, and then, if the 
rotation direction corresponding to the rotation direction select signal 
and the actual rotation direction of the compressor are not identical and 
it is determined that the compressor is rotated in a different direction 
due to an erroneous coupling state of parts of the compressor, the 
current rotation direction of the compressor is maintained until the 
temperature inside the refrigerator reaches a temperature previously set 
by the user, and thereafter, when the temperature inside the refrigerator 
reaches the pre-set temperature, the compressor is rotated one time in 
a direction opposite to the rotation direction, corresponding to the 
rotation direction select signal of the compressor. By doing that, 
degradation of efficiency of the refrigerator according to malfunction of 
the compressor can be prevented and power consumption can be 
reduced. - . - 

In the thirteenth embodiment of. the present invention, the 
compressor of the refrigerator is rotated clockwise for the pre-set time 
to make the temperature inside the refrigerator quickly reach near the 
temperature previously set by the user, and then, when the pre-set time 
elapses; the compressor is rotated counterclockwise to make the 
temperature inside the refrigerator gradually reach the temperature 
previously set by the user, thereby reducing power consumption of the 
compressor. 

As the present invention may be embodied in several forms 
without departing from the spirit or essential characteristics thereof, it 
should also be understood that the above-described embodiments 
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are not limited by any of the details of the foregoing description, unless 
•otherwise specified, but rather should be construed broadly within its 
spirit and scope as defined in the appended claims, and therefore all 
changes and modifications that fall within the metes and bounds of the 
claims, or equivalence of such metes and bounds are therefore 
intended to be embraced by the appended claims. 
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